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(54) LITHIUM ION SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide high efficiency in a first cycle and keep high capacity in 
quick charge/discharge by convering the surface of a graphitized carbonaceous material with a 
carbonizable organic material, baking, and crushing to form an amorphous carbon-converging 
graphitized carbonaceous material, and treating the carbonaceous material with an acidic or 
alkaline solution, and using the treated carbonaceous material in a negative electrode. 
SOLUTION: A graphitized carbonaceous material is covered with a carbonizable organic 
material, they are baked to carbonize the carbonizable organic material, then the baked material 
is crushed to particles having a mean particle size of 5-50 |im (preferably 20-25 jj,m). The 
particle obtained are dispersed in an acidic solution or an alkaline solution, stirred, shaken at a 
temperature of 20-150° C during 0.5 hr-1 week or treated by superimposing ultrasonic waves, 
washed with pure water to wash out the acidic solution or the alkaline solution attached to the 
particles, and dried at temperature of 350° C or lower. Property capable of absorbing/releasing 
lithium ions is developed, lithium undoing potential of 0.5 V or lower to Li/Li+ is provided, and 
capacity exceeding the theoretical capacity of graphite is realized. 
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[is** i ] nJBttK*K»oaffi*«*{bRite*w 

[IS** 2] 778, ttfe HXtt, 3 

SEtt. BHk IML MJ*nnIWL hU7;b 

[IS** 3] 7;l/*yttJS*tf. 77l/*y£«*IMfc 
coffin xkLftW, 

4<x<4 0. 0. l<y<25. IOy<ax b , 
({§1^3 = 52, b=-0. 6) 

*IIIMIM*n?** C ££r#® h*T£fS** 1 -IS** 3 

[»*«5] JMBttftJlSfl***. MtC. $15 1 45 

/l/##rlc*5^T> 1 5 7 0— 1 6 2 0 cnr'^lEBlC^ 
ffi-TSVf— ^<D3£*& I A. 1 3 5 0—1 3 7 0 cm" 1 

JfefcSRffi (= I B/I A) t>\ 0. OOltLtO. 
2WTt»0^ fr~2> 1 5 7 0—1 6 2 0 cm-Uc$ft 
•TSVf— ^©¥fflB"efcSAvfflO**«*V 1 4 — 2 

[is** 6] MXfbvriBftmwn^ a-ji/*— jnf 

5«3RB*». HrS^SMrfi. 55«8E«{L*** 

>fh\ ^'J7x-U>t^h\ 7;l/7'J;i'7;l/3- ;l/ 
MBB, 7xy-;l/-t^A7;l/fb KWIB. i^KWIB 

IS** 1 -Hi** 5 OV^-Ttl*^E«0 U *V A-T 

[IS** 7] ftjftiUEtf. 4 5 0-2 0 0 0 fl CT^^> 

[IS** 8] ytt}SfK^«fcS*BS?fifi 
#2 0-1 5 or^&SC 

** 7 oi^-fttfrteEfEO "J f^A^tvz^lifio 
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[IS** 9 ] ttttX«7;l/* U tt8*T«lLftt, 

iftwatf 6 0-35 o c c-p(as*fTd c k*w«fc-r* 
is** i —is** 8 oi>-rn*HciEtto u a-t *> 

[0 0 0 1] 

/-cy^^A-Y^y-^m^ig-rsfeoTfeSo 

70 [0 0 0 2] 

^-^jgoist^y^^A^^y-^m^aB^tiTi/^ 

[0 0 0 3] c<DKiR#»4:LT«\ EFBBHB5 7-2 0 
8 0 7 IS!»8^fflt5C^^ig^nTt> 

Cr»*b^c:fc«a&tiTv>feo L**U 1MB**** 

30 ft«»J«*»JR*»C **»+mA h/g W±0^p pTi»S 

[0004] -7^ m v wifiSficfct>^:#^{gS^ 

oT«500 mAh/g§fti:*#<T*Ci:fcRr*&E 

y^">A^*>KF-^«FtoWFo«ffi^ 

0«ffi»ttJc*#aii^'ry5/X**LTV^ft«>. IE 
[0 0 0 5] £fc> Sl¥5-2 9 9 0 7 4HltiR*» 

ro«Hi*«t 8oo r^oiasTKffiSp^iaa 

t$§f^?ntV>« 0 ^/t> WBB¥6-20 6 9 
50 OJtiP*W-S^^BB^*tiTV>So Sfc, «FBB¥6- 
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449 59icimmmttmimzmuL. fipj»Lr«» 

OSSSSSlCjfil/^g (3 7 0mAh/g) 

SAft^OL i C6 ^6»m*nS 3 7 2mA h/g 
nOT?ffi^<fcoTfeH»^3SaiSa"e*S3 7 2m Ah 

H-:/S«*<. **H& v «^^3ElT^^(i:*r^3 5 0 
mAh/g W±©£a«fc t) fete < * £ £ BBH*»o 

[0 0 0 6] 2 2 0 3 7*4flC«. 

7 2mAh/g*S*£Sate?#&ttT^&V\> 
[0 0 0 7] £fc, ^«Ctl*-CjE«S««4:UTa:< 

fflv^e>nr#fcL i c 0O2 l i n i 02 

KM L i C o O2 J: t> fe L i / L i + tC^*T^^ffi*Mg 
O2 tQfiJ/S^fr^c^te. Li/Li + fc**L<fc!) 

ots, w*tf* a«e»**«iaif<wB*J:LTa 

[000 8] 

is *m« y ^ # a - wmm ©»a*f s tLrm^zm 

i/L i+ 0«ffite5S<. 3ttt«i:J:«*fflfc^rU^ 
a*M*;l/*&W^**«We** 

m\s-v &&RW'f ? ;i<ftmc mnxi * & n i±a% y 
A-r * >zuwi«*a*^ * c * 3 • 

[0 0 0 9] 

K*ffcRraa*a ! »T?«au aisu & 
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mtttc3fi<. ^as^cfc^mffitx-ry^x^fc-r. 

*»JIU *8**SJ«t*K:Soft 0 IP'S, 

»»ttKK*»©*ffi*K*<bBr***a»Taa 

[0 0 1 0] 

r#iijiK*»aa»»K«Ktoj *nwx manm 
BiffiftwawTaaL. f^si^Mt^c^t^ 

20 3. 3 5A1X±3. 3 9AttTO(l*fif%, ^v^X-* 

*ORftt±T»0, <fc&#SL<&0. 1 5tt±l. 
OUT. Bc»$KliO. 2«±0. SBTPcaBSK 

[001 1 ] r^^sKKxaaaflB^tfiaHttj af*© 

2 o-9 9%obit?«o a«ttK«HWo»aafl 
Mp)ifntt«tt* TEowsoaafc itaffiao 

[0 0 12] 1) B E TaT»Jffi*nfcit*BBaoffl*: 
y (m2 /g) . (jinO Offi«:x^bfc^ 

4 <x^4 0. 0. l<y<25, IOy<a 
x b . (Ela = 52, b=-0. 6) T*a?tlSS« 

2) M5 14 5A©7;WWtyU-1f-« 

50 ^ffll^7"7VX^ h;l/^«ftC*5t>T. 1 5 7 0—1 
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6 2 0 cm-'^SEBK^fcTStf-^O&g* I A. 1 

3 5 0-1 3 7 0 cm-'OKSHtc^-rstr— 

* I BfcLfcfc*. *<DitT&SRffi (= I B/I A) 

*\ 0. OOlfiLhO. 2J£tT"e«*JMB«M*o 

3) JEtC. 1 5 7 0—1 6 2 0 cm-MC^EE-rSfcf— £ 

O^ffiB-e&SAvffiO****^ 14-22cm- , t 

fc*JR«KKto 

[0013] rjuMMj n»«K*oaBSfcbT«. * 

Ltli> ( 1 ) KJSflttO^HaB^AifiJStt. ( 2 ) 
35*UR». AifilRtt* «Wi»5B«»©2 0 0 0T)W± 

■?©s)»fflia, Mic, ±E«f*« (i) . (2) tra 
{t*ftoctr*mz>m'er&. (3) n-;i/*-;i/t?y 

;K *U7*Ua^hU;k #y fcT-;I/:7*-5— ^ 

ffcLfcfeO. (4) ±E (3) ©JMWfcTfftttt#W»* 

31*. *y*A. #71/^2*. 
»>A. ^da, ffl* S8h —^71/. 

9 n/WK fry-— VI*. «h ft* ^ 

T% 400 ^±2500^^. cfcD#$L<«1000 c Cfcl± 

03R*KfeT2OOO^W±32OOX:WTOf^TII«dc«ia 
J:5a«»t)»RRl*l^«*o (6) 

»»*»*T2000T;W±32001CWTOiMT?fi^ffla 

v^ftfr £ » 6 ft* affi*— seh iR4& * c fc # * 
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[0014] riwB«»(DW3e*ttj *-*\ /RiMMto 

Srtt. . «««tn3C8;* CCD Sf«K*^50^K^^- 

m -4 0 /xm "Cifc* tO^SSiJ"T§o )t&WR<OM&lc 
tt*fl^BH»K:J:*BETtt* *« 

70 B E Tft*ffll/^ft»*OJtaffi«^ 0. 1-2 5m 2 / 

<52 (fig) -°- 6 cOl5S^/'c-rtO^U^^A^*> 

2»[«»ofta»fcLr»*Lv>tt***^rso 

Tt>*0¥^teS# 4 pm — 3 0 fim T% ^Oitgffifll 
ft<0. 1-2 Om 2 /glcSSfcOT? (JtXfiflD ^42 

[0015] ±E7^tta2:Jt«nmoHA«tt^ < rjR 

»WSfc*V^T. 1 4 5 AOT T 7l/zf>-r^>U— 

f-«ffll>f:7V^J h;I/»#f*frV\ 1570-16 
20 20cm- 1 ^8SS^^ffi-r^e-^O^Jg^: I A, 1350— 
1370cm- l OiSffltC#5E*rse— ?03Sa«r I BfcLfc 
*OJtT**R<l (= IB/IA) tf> 0.0013: 
1570-1620 c nr'UHWE-T 

m- 1 wtt?** to* y A-^mtfiffl<om®n8B«- 

S^ltffl^Ct^U^o RflltfO. 00 1K1 
0. 1 5«T<Dftltt«fc9#$L<s 0. 0 0 1W±0. 
0 7WT©*ttWC»*LV\ *»WKlfe»**MB*t» 

E-rst-rntf. x»ihist^j:« (002) bcdsp^hs 

d 002^3. 3 8AOTWf L<, 3. 3 6 AWT 

(Lc) «4 1 00 0AttTW*ilttf»*L 
[0 0 16] r|WJKKiKWHW3RMJRltNlJ ftf£<D 

J»»»«fU: Wtr ^> l> ^ ^ - ;l/«^««BKtt 

x zofigM^mmmt&m. 3 0 m p a w±o*pe 

#y tf-7l/7 r 7l/a-7l/^H(D^^fetfP,n^o 
50 [0 0 17] HfflTaf«{t^afTT*W«*k LT«, 
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BI. 7/U7'J;t'7/l'3— ;HUBg, 7 x. ;—)]/- 

0 0-2 8 0 0^ J;DWSL<{i7 0 0~l 5001: 
T-fclfiScU ffiS^fr -petted 9, r#&ja^sfi«ffla 

fSSIftJ tt»»KJ:!)»SKIi. 4~10 0/inu M 
£ L<tt5~50/x mOT^fiS* fcoffrf UT 

mm?** 

[0018] sua, M&moxmzmTmmmmztxrc 

tli9 9~5 0 SS%T', W^O^'M/Stf 1 ~ 5 
0ii%T-$5 CtAWt L < , *&ttffiJRK«(£ 9 9 
~7 5«S%T% W^©«J«*jfi/»>tM~2 5«fi% 
T?a6*Ci:tfJ:t)»*b<, JEE#* L < ttJMQttflHIS 
9 0 — 9 9fiS%T% mWfa<om.l8M&l8.ft 1 ~ 

1 0fi«%T*2&£o &tt?©tt«i:l,TJa\ X^lHjJfTtc 

(0 0 2) ®<DffiF B 1PId002 3. 3 6AJi^±^ 
3. 3 9 AWT©tr— ^*^U M5 1 4 5 A«7;l' 

Jf&^T. R=IB/IA C^W*"?* WUCfeVC, 
1 580—1 62 Ocm-' (DfgffltCtf— * PA^WL 
1 3 5 0— 1 3 7 0 cm-' cDlEa^fef— £ PB^tU 
PAfflSI^IA^ PBOlSg^rl BfTS) 
0. 1 5W±, 1. OfcTF. BETSiffl^TillSLft 
tt$ffi8tfl3m ! /gJ-XTO. lm2/gJ-X±. it> 
^L<«10m ! /gWT, St»SL<{±, 4m 2 

[0 0 19] WWWOift^Wfflfil^EIEHJ^hTa:, 

»*<, «»ttftHS®MT?©**ra-l»;&S« 
a««*tfi««iB*«*K*J LTfflv>fc u 

[0020] r&tiffiiSj #«iii§T?«a-r* r?EAHft 
BR, h'J7;^n»SE, OWVOftaflt. Xttcn^ 




(5) 4$F»§¥ 10-28 4 080 

[0021] r7;b* y ttrS&j *«?iTffiffl-r * r# 
a«R**«*«*«*ami *«isr*fc«>© rr* 

AHOT;u*y^JS©*K{b^ 7> : e-7, fh57 
^7y*=9A. fcsviitrys? 

/0 >©}SfSt|*^»f &*lSo cn£<0i§ffr&7j<<D?* 

s l^>o(47^/* y &jm7mitm?>7mmT'&Zo c n 

507^* U 14r§fSO»S LviBfttEfflliflJAtf , 7;b 
[0 0 2 2] ^K^SEWOftacSBftflrttfCOVTttiW 

»«ia«fTV\ 4 0 0— 2 0 00°C, 0. 1 — 1 2B$ 
IHk »tL<a700~1 500tf, 0. 5— 5B$fW 
&/££-fjVo C(Dl«i$!fS L < « 1 - 1 0 0 ft 
m, . jefc#*L<tt¥i9tfte5~5 0Mm©IISHfcf& 
IfcLT, r#MKWjK4MJWQ3RWlRillMlJ C 

rm&mmj x« r7;i/*ytt»«j K^as-a- 

T, W^L<«0. 5^FHW±ljlKWT©lffl> 2 0- 
1 5 0lC©igfin?JS#, IBf: XtiS^S^ltMLT 

r^14r§^j X« r7;i/*yifjSJ8Li ^SStSc 

!?SL<li> 8 0TO±3 5 0t«T, J:0»*L 
< (i 8 0 1 5 0 *CWT©iaS"e«M**lH**«* 
COB, WSKHSOWJStOfeOtcS^airrJ: 

[0023] Ent, *«woy?-f ^»'f54">— 'kw&m 

^o 5 o °c t T?<DisgT$as!-r s o^t% KrST**pfiSaa-r 

riNa«««*«a»JRKaa»j .^ims*: ltii^ 
y^7A^*>2^s?tfiBsaa«:L*v^ r^sHKa« 

[0 0 2 4] mz*WR<D%M<Dm&fimK.'O^TWft 

jo ^n&^<*^. iEfi8«tc*gaaij, ®i&m%imz.T. 
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y -tittle mmmo&mmvmmwvmmcx^v- 

[0 0 2 5] ±IBOBtt"e«ffl«*««»J4:UT«, 
<fy?U>JJ** y^^xvJA, xfl/y./Dlfl/ 

^ 1 , 2-#U^^*x^ x^U> • ftlfclf— 

yatfUV- a-^l^^ (K*»2— 1 2) 

#*«W0tt«*B*ra»^ # y ^ v it if x y x 

*y&«^*>. w»cy^9A>r*>o-f*>esitt* 
[oo2 6] ±e©-/*>e»tt**rr**5H 1 i: it 

#y->a*-9->\ *y tfx/i/fc?ny #y 

10- s S/cmJ^±, ckO»SL<tt 1 0" 3 S/cmW 
[0 0 2 7] *»W^ffli/^l*«Ea»#i:±ISOte»*Ji: 

mettle S?*L<«0. 1-30SS%> <fct)»*L 
<tt. 0. 5-10il%T*$5o CtU5UiO«OlSII 

[0 0 2 8] C 5 LTftHLftftSfiittTlcttWt* 

*rx-jr*K urn*. 



(6) WW¥ 10-284080 

Ik ft 3k 3>f >fi*IWu:IBffi*ti*t>Ot?tt*v^ 

[0 0 2 9] «»?SfflfcffifflT*#*3f7K}8«ti: LTli> 

nxfl/^-^h, hU7;l/ta7 p Dt?l/>*- 

70 K x^*;l/^^;l/^— K 1, 2-S^h4^>x 
*>\ y-7fP7^hX X h7t H077X f h 
7bKP77X 2-^f;l/fh7tKD77X X;!/ 
1. 3-^**V5>H<DS«»«0#a. s 

CO2.N2 o, co, S02 -971/ 
hakfta^ffitey^^A^^voa^efcv^ 

20 [0 0 3 0] Ctl^^ilCO. 5-2. 0M@Jg£)L 
i C 1 04 , LiPFe. L i BF4 , L i AsFe , 
LiCL LIBrWIWOymaL LiCFs 
S O3 , L i N (S O2 CF3 ) 2 , L i N (S O2 C 

2 Fs ) 2 . LiC (SO2CF3 ) 3 , LiN (SO 

3 CFs ) 2 ?OS*0'JfW«*tlMIkUiE 

[0031] tut. v^v^xzsmvTJitxv&m* 
tff§o iE«4*0»»«4.' *»ci»s«na:v^ y*- 

^*i*0»{L«l* AOSMUfc ^J7f>« 

8, Cr3 08 , V2 Os . V5 Ol3 N VO2, C T2 
OS > Mn02 , T i O2 > M0V2 Oe . T l S2 V 
2 S5 MoS2. M0S3 VS2 x Cro.25V 
40 0. 75 S2 , Cro.s Vo. 5 S2 ST*fe5o L i M 

Y2 (Mtt^ Co, NifOlMlYaO, S^co^j 
?\sUtf>{t'£W > L i M2 Y4 (MtiMn. Ytt 
O) , WO3 fOifbftl, CuS, Feo.25V 
0. 75 S2 , Nao.i C r S2 HOffiHt^Js N i P S3 . 
F e P S3 m<DV>. BOtfk*W. VSe2 , N b S e 

50 VJRWBBO^Wflj^TLtt^-f/l/AftifftttfflLT. ± 
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[0 0 3 2] 

S¥iltti*M»WC«^fto itgffi««: B E T 1 £ 

ftNR-1800 K£t>fiV> &5 5 1 4 5A07;^W* 
>U—1f-ft£\ 30mWcO3afi"eBg*fL^o CCT*te1570 
-1620c m- 1 0lEH*C#fi , r5fc?»-^05fifi*5«fctf, 13 
50-1370 c m" 1 (DEl^SffitS tf-^05SS^S'J^ 
U Cft6fr&?#6*l3Rffi. Rtf1570-1620c nr'te 

[0033] (»JD rt$i2oy7b;voxf> 

(0 0 2) I©fflBI#3. 36;KS5145A(D7 

K&^T. R=IB/I A (7V>X^ WWCfel^ 
T\ 1 58 0-1 620cm-KDKPCt?-^PA^t 
L x 1 3 5 0— 1 3 7 0 c m-1G>ffiHlc£— P B^r^C 
L x PA03S**IA. PB03fifi*I Bii-TS) <Dffi 

*<o. i i ; BETffi«rfflt^raysb/t]taffi»tf4. 

7m 2 /gft*A^8H»*3. 0kg%t7t^ 
^?#^nsx^L/>^tf— x>F#— ;l/ (EHE ;E1 

(#o *t«) i. o k gic*fU&&Lfc 0 f#e>nfc 

T7 0 0 o ac«-£. l WHWRtta-TftcfctcJ:?), K* 
L/cio 1 3 0 0 < CSTiM*±#**2WMffiW 

L/io cm»l, aaBa»t^*»)ttg*2 0-2 

XU 3BIHHW*ffofco co»«a»**>taiUT 

[0 0 3 4] CtOlg^^^S gfc. *U7.yft 
tf- U-r> (PVdF) bT 7 ^ K»«* 

oss%*p*fcfc<D%«j$u 

P3»«JCJT-68E*. 1 lOttiESMltli^U 
fee »6ftfc«Sfc»U 

^A^l. Omo l/LOffl^iS)»**fe{><0«:ffl 
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[0035] mmm&m.um^ mm&& 0 . 1 6 m a 

/cm 2 T?«B«ffl*3yo VfcftSSTH— :/*f?V\ 
SStSSO. 33mA/cm 2 " TSBTOfflS** 1 . 5V 

&ttlg4E^^<OF-;/S«, 8KF-ySS. &tf 

/o [0036] amm 1 ) ^km 1 -ewv^AJfijMBW 

St/m4lH]^^;l/OK-7 P S«> KF-:/8ML Rtf 

[0 0 3 7] (JtttM 2 ) §HSS#J 1 AiMMB» 
**5JO£(0*K1 2. 5LfHC&AU 3BB«## 

20 ztl&^te. l 2 0°CT*Ap^jS^i$^cL'9-vy;bt»t* 

^L/co ctiw^o««ftaffi. mi? 

[0 0 3 8] (J±t$#J3) I^SSfl&J 1 T*ffll^:Xfl/^ 

tr-x>F^-;i/ (ehe ;H»t*' a*) tt«D 1. 

0 k g ^m^siPsa^-e^JSttSH^T^T 7 o ortc 

1 3 0 0 i C*Tia«*±»*^:2«fBBff«pLfco 

50 SHifrU a»SC«^k:j:0tta*2 0-2 5 fimicm^ 
fee CM5I^812.' 5L*lcSAU 3Bffl 

& S iSt»*G> p H tftttKR* * T*3» t) iS 
bfco »6tiftttW»«^ 1 2 0T:t*p&R«*«Hc 

[0039] at««i4) mmmivm^rc^\y>^ 

tf-x:/F*-/l/ (ehe («) tt«) 1. 

0 k g*IsJ»S4nJ»JP^?Stt»H*TK:T 1 3 00t 

*«»»U fi»aS(V^J:0lfta*2 0^2 5fini»c«[ 

SIH*^ >;l/&tf^4IeI^^;l/<DF-ySfi. HttF- 
50 [004 0] (lt«fiRl5) T*fflV>fcX^U>^N 



-7- 



(8) 10-284080 
13 U 
tf-x> K*-^ (EHE («0 ttSD 1. *«4EIlM*rt/0F--:78«* KK-^8i, StflSOIs] 

ok g tn»stnWP-e*fisia»H*T*cT 7 o o °c\z assM**** i ksw. 
l^miRiaa-rsiifcjcAo. Kiwtcwtt, [004 1] 

si 





£%ffl 




1UW92 




JtCMM 




/(■Ah/g) 


403 


349 


382 


260 


240 


950 


/(■Ah/g) 


382 


314 


340 


218 


212 


485 


/(■Ah/g) 


21 


35 


22 


42 


28 


465 


*J@&)*/X 


95 


90 


94 


84 


88 


51 


/(■Ah/g) 


386 


330 


354 


222 


215 


438 


S8U0RF-7 
/(■Ah/g) 


384 


328 


354 


220 


213 


430 



WAftttO. 1 6m A/ cm 2 TSffltfflS^O 
*S"eK— ^*f5V\ ^n^n«?5S2?Jg2. 8mA/c 
m 2 , fttfltSMMES. 6 mA/ cm 2 T?«H«ti«|# 
1. 5 Vte**ST?KK— ^*ffofco 8MB, 3>f 
>S*;l/3flfcot^T#^3ttt«B«l*fft\ ffli*^ 30 

t/2. 8mA/cm 2 . 5. 6mA/cm 2 T'Ofn? 
« 2 



[0043] amm 6 ) tmm 2 -eft* bfc* k«h 

"To 

**©s t LTfflv^fcfit^tt±is jtas«i 2 ^ s> 5 £ ma 

[0 0 4 4] 
[S2] 



&4[sl «B 4 @ 

fckSfR Wlel 2.8BA/cn* 5. 6nA/cm* 

2£* 

(%) (mAh/g) <nAh/g) (mAh/g) (mAh/g) 





1 5N£Sfc 


95 


386 


384 


308 


300 




2 7N:£S* 


94 


378 


378 


379 


350 




3 SNNaOH 


93 


356 


354 


353 


326 




4 13N?8« 


93 


356 


354 


353 


326 


mmm 


5 2.5N«fS* 


92 


348 


346 


338 


282 




6 


94 


354 


354 


298 


127 




7 SNJfiS* 


84 


222 


220 


206 


184 


ite« 


8 


88 


215 


213 


200 


168 
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m 



15 

[0 0 4 5] 




ftmW 1 0-28 4 080 

16 



